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knew that it did not; but why was this so, if the water scoured more quickly along the inner bank than along the outer ? For a long time he could not explain this; but afterwards he had found the true explanation. The water of a river, in flowing round a bend, pressed outwards in virtue of centrifugal force, and so there was a transverse slope of the water surface rising from the inner bank towards the outer, as shown in the cross section, fig. 2 [p. 103]. Thus at any one level in the stream there was for this reason a greater pressure near the outer bank than near the inner. The case might be better stated thus. The free level for any particle of the water near the outer bank was higher than the free level for any particle near the inner bank at the same level and in the same cross section; and the water tended to flow from the place of higher free level to the place of lower free level; but the centrifugal action kept the water outwards against that inward tendency.
Further the most special point of the explanation was the following. At the resisting bottom there was a thin lamina of water at all times prevented by fluid friction, or viscosity, from having sp high a velocity as the general average velocity of the body of the stream above it; and consequently it had not enough centrifugal force to keep it out against the inward tendency given by the higher free level at the outside than at the inside. Thus the water at the bottom must have a prevailing tendency from the outer bank towards the inner, and must tend to carry inwards with it gravel, sand, mud, and other detritus, and leave them deposited at the inner bank. Conjointly with this inward flow at the bottom, there must be in the middle and upper body of the stream a prevailing flow towards the outer bank; but the outward flow would be more gentle than the inward, being participated in by a much larger body of water.
That theory he had submitted to the Royal Society in a paper * read 4th May 1876, and printed in the Proceedings of the Society, 1876, p. 5. Afterwards he had proceeded to test it experimentally, and the experiments turned out completely to verify the theoryf. An artificial channel, on a small scale, including a bend, was formed in imitation of a river, and upright pins were stuck into the bottom, like posts in a channel; to these pins little pieces of thread were attached, some at the bottom, some at the water surface, and some